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Chapter 4 Notes - Roots and Powers

DOUBLE ENTRY NOTETAKER

Look through pages 202 - 249 in your textbook. As you read make notes on things you think you
know. Does a word or phrase look familiar? Have you seen some of the symbols before? Do you
remember doing similar questions in the past? Also, while you read jot-down things that you may be

What I think I know.... What I wonder...

wondering. Perhaps a specific term is unfamiliar and you'd like to know what it means. Or
something your read leaves you wanting to know more. Write it down.
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4.2 - NUMBER SYSTEMES AND APPROXIMATING IRRATIONALS (p. 207)
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Q' = Set of irrational numbers
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number set and the & rfetiered number set.
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(In basic ma‘rhemaﬁc@vided by zerolisn'f a numberz It isn't rational or_

irrational. We call if{"undefined/. On your calculator, dividing by zero gives you an “error".)
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0, 682>

Irratnonals o '

7 Jo

(They' e all et !

Examples: 1. Which Number System best represents the following numbers (ie in

which number system does it first appear?) 2%
J ——
Q) 2__ IV b 025 & (o=
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2. Write each number in decimal form (round to 2 decimal places(. Some may
already be written in decimal form.

a 3 £ b) 041_(), Y
“y . 70?& TV,
\r"wc) @ b1 ““‘7"%" -3 =4 S allla?
v:“‘“";fwm
e = 214 f) o.171¢;17... o173

9) W16 (/ h) 0 O

\ O p
) 0123456789._L) - | ¢ K. Os 3

\?zce the drigi l hnumber from above (not the decimal numbers) on a horizontal
number line (below). Clearly label the number line and use an appropriate scale.
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Roots and Cubes

A number that has two equal factors is called perfect square. (example 7 x 7 = 49, and
therefore 49 is a perfect square). ONE of the equal factors is called the square root of
that number. So because 49 = 7 x 7, then 7 is ONE of the equal factors.. and therefore is
the square root of 49.

Similarly, a number that is multiplied by itself three times to produce a perfect cube
number is called the cube root of that number. For example, if 5 x 5 x 5 = 125, then 125 is
a perfect cube and the cube root of 125 is 5.

The mathematical symbol used to represent a square root is: Vo oor just Vv

¥y

The mathematical symbol used to represent a cube root is:

Write the symbol for a fourth root:

Vocabular'y: Practice using your calculator:
. Radical | Value Is the Value Exact figi&gsgsmximamf
sl f},f’ radical 16 Exact )= L{w b=
S ni—— 27 5.1962 s#q Approximate
s L K
v X{;;;dicand Ez e %@ \F 3
— - &1 |0, ¥ £
U= Fr mecadns r =% 16 2,519.- A
ey T | 3 | £ 1pifless-I
T LY = 105823 A
| v"’: ‘1 ¥ Toed 10,5612~ A
[Th6d [-0-66 el A s
SOOI & e S - 2 B
R e
EL e romepE
5| 04574 A
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So far, all examples have looked at perfect square and cube numbers with whole number fond3 )
At
(positive integer) roots. However, roots may be negative integers as well. ™ ﬂl’ yof ™
Example: 7x7=49 and -7x-7=49 J
Therefore, the square root of 49 may be 7,5r' 7‘7 and expressed as: V49 f“} 4
/ -

Because perfect square numbers are always positive numbers, you cannot take the $quare
root of a negative number. So, V—169 does not have a real number solution.

What happens when you cube a negative number?
Example: (-3) (-3) (-3) = -27

The product of three negative numbers is also a negative number. Therefore, it is
possible to find the cube root of a negative number, as well as of positive numbers.

So: Li/—z =3 and 3¥27:=3 )

Homework for tomorrow:
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4.3 - WRITING MIXED RADICALS AS ENTIRE RADICALS (p. 213)

Radical Process used Answer in
Simplest
- Form
N6-J7 - w7
443 /F = 48
R
73 = V147
- il
- 3y
R/2 ~is
- \65'
42

Explain the process in your own words...

C}OA Virt ‘}’/\( VJ&G'& *+ o 44 f“gé”wv’a/wf
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4.3 - WRITING RADICALS IN SIMPLEST FORM (as_mixed md.cals)Y rd

v 8’3
— 3 8
Y24 . QS/T .ﬁ

—

Radical Process used Answer in
1 Simplest
Y " — Form
— Y-E& . )
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Explain the process in your own words...

bissa? PLifh 54 wnct Fha?

-/}um
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V/\N%J S14¢,
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J_ o»»i’ Hv wﬁfw Jq et
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Try these:

1. Simplify each radical / write each radical in simplest form (as a mixed radical),
if possible. (If not possible, write ‘fannot be simplified (see p. 8)

(This means the radical will contain no factors that can be written as the power of
the index, other than 1.

Write the radicand as a product of 2 factors, one of which is the greatest
perfect power of the nth power (the index). (see p. 5 for vocabulary).

If you're having problems coming up with the largest per'fecT square, cube, 4™
power etc.. Trywmg the number as a product of prime facfors, For the

square root, write the prime factors in two equal groups of Two. Multiply the
numbers in one group. For the cube root, similarly write the factors in groups of

three. (etc.)

a), 80 3144 c)t162

\ﬁ’ I - \‘@Wﬁ

- off -

2. Write each mixed radical as an entire radical. (see p. 7)

I

a) 140 b) .26 ) {32

= e fcnnw’*’w“v-v 1( 9=
’2@ 1’ fﬁu /= f"?; \‘9’7

an
e e

2‘53

Homework for tomorrow:
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4.4 - FRACTIONAL EXPONENTS AND RADICALS (p. 222)

Directions: Work with a partner and complete the table. Use a calculator to
complete the second column. (Use your exponent button and your fraction button.)

X N ; X x%

1 I - )

4 2 8 2

9 7 27 3

16 Y 64 Y

25 £ 125 s
1. What do you notice about the numbers in the first column?

PQr(;(_(} Squares

2. Compare the numbers in the first and second columns. What conclusions

5 i Jeeond oluan A

can you make? /‘/)\l ‘
ﬁ,t S 0’(’3’5:/-\ s+ (olu— -

3. What do you think the exponent — 5 1 means?

4. What do you think the exponent % means?

§

1 1

5. What do you think a* and a* mean?

6. What does a” mean? Explain.

e
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4.4 Evaluating Powers of the Form xn p. 222

The product law states: ‘ when multiplying powers with the same base, add the exponenfs{

lxm o x™ =x™™  For example, 5% » 53 =5%*3 =53

This law can be extended to powers with |fracr/bna/ exponents with a numerator of 1|

1 1 1.1 ES R 0 |
Xz o X2 Tx2"z Zx1 For example, 52 » 52 =52"2 =5!
1 i1 11,1 11 1 1,1.1
Similarly, x3 « x3 « x3=x3" 373 =x'  For example, 53¢ 53 » 55537373 =5!

1 1
Therefore:| x2 is equivalent to Vx,| example |5z is equivalent to V5|, and

1 1
X3 is equivalent to Vx, example |53 is equivalent to V5

The base of the power is the same as the radicand of the radical
The denominator of the exponent is the index of the radical
Raising a number to the exponent % is equivalent to taking its square root

Raising a number to the exponent % is equivalent to taking its cube root, and so on

1. Powers with Rational Exponents with a Numerator of 1 p. 224

1
When 'n’is a natural number and 'x’ is a rational number, xn = /X

Example: Evaluate each of the following powers .
(The denominator of the exponent is the index of the radical.)

1 N\ 1
275 @ :@ b) 0.49 2

= Jo, ! The Nth root
Tl
= N ,“L’-’-
-\ /.:9 /f ‘ Radical
= L =03 Nha /
1 4 1 ' «’\V/“j \\ ¥ 1
c) (—64)3 IOR N, A
va =d
= J rb Y — /‘i R n>1
T i \
=3/ = Ju adeand e e e e
- emp—————-
L 11
n/f/""’&»\\
2/ Gt
s\‘\,..//
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2. Rewriting Powers in Radical and Exponent Form (p. 225)

NOTE: A fraction can be written as a terminating or repeating decimal, so powers with

decimal exponents can be interpreted. For example,

1
0.2 = -:-, therefore 3292 = 325

The power law states: when raising a power to an exponent, multiply the exponents

(x™)" = x™" where 'm’and 'n’ are rational numbers. For example, (82)% =82*3= 86

An extension of the power law can be made. For example, an exponent is a fraction with a

numerator greater than one, such as ; it can be written as (i)(Z)

For example,

1 1
83°% which is the same as (83 )2.

Now a fractional exponent with a numerator of 1 has been created, similar to what was

previously done. Therefore, the denominator of the exponent is the index of the radical,
X' /s the radicand, and the exponent is carried down.

(85)? can be written as, (V8)? or /8%

For example,
denominator = 2}
first — = (6( =

3T
)

When 'm’and 'n’ are natural numbers and x'is a rational number:

numerator

«—first

Solve using both methods.

x% :(x%)‘”:(’{/;)'": Vam

Therefore:

VT =1

¥
.4
by

Exponent
on
/*" Radicand

2
&

Root/
Index

Try it

2
a) Write 40 3in radical form in fwo ways

o)

:Q‘(z’;

» The numerator of a fractional exponent represents a power
The denominator of a fractional exponent represents a root
X' is the radicand

_The root and power can be evaluated in any order

3
=3

b) Write (Y25)% and +/3° in exponent form

12
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3. Evaluating Powers with Rational Exponents and Rational Bases (p. 225) //a = 17&;
Show ALL steps in the way that you could find these answers without a calculator

3 1 ~PNM:”;;1WVM | | J/H L
Examples: @) 0.04° | 0)27° [ (73 LD
| - 632)’3 HE) =3
¥ t 'S
\c E32) nad e lc.
' , v 1.«
_ \ ( s\-22 ) . [-§
- 4 : _ i = 2.2 77
| {2)* =\ et
Try it () 0.001 (b) 81 (c) 27 (d) 0.7080..
3
a) 0.01° ¢) 81° d) 0.75'% 2
k.4
() - v&
> Ji“ e (€
BERY =
| _ (Q/ 7 ,

Homework for tomorrow:

13
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4.5 - NEGATIVE EXPONENTS AND RECIPROCALS ( p. 229)
Use your textbook - pages 229 - 232. Write in complete sentences.

1. Complete this statement: (p. 230 under green box)

Two numbers with a product of 1are _{ ¢C\ L0 (_h U

Example: S,\nu kui :_5 - [9}/}7 *}“ nwh&) i(gq Q@ “u{ & r€
| " (LJP"’ e IS-

2. Write example 1a on page 23\, Identify the base. Identify the exponent.

3 ) & e Xp-
WA
3. Look at the solution to example 1a. Describe the location of the/base.
What happened to the sign on the exponent? / |
2 -1 - 1 . \ W ~/—‘o
T X 5 , natdr
Y ont VA
’93,

4. Read examples 1b and 1c. Do you understand them? If not, read them

again. Identify the parts that confuse you.
. uf

_}"} le
e

\ = q L& fj ‘“’*‘"
=3 o -
2 W .NJ
~ _u4 N I
- A
. (Q"
ol

14
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5. Read the rule for Powers with Negative Exponents found on the top of page
231. Werite it down.

-n -}
X~ =

N
VA
F

NS

/!
N iy rehentd

6. Complete "check your under's‘randmg queshon #1 on page 231. Check your

answers.  _ 3 | -3

5 -1 iy / oy 5
3

=L N -0
7t "5}
:,(qu = 2]

(099

CHECKPOINT - STOP HERE for further instruction

7. Read example 2 on page 231. Do you understand them? If not, read them
again. Identify the parts that confuse you
Z

| e b
§ 5T = T T
K

; (za cali ¥ 4\«1 }WJ
2 U’?‘""

(972 an 3 [ gw\ ot 2
R (—9—) . ;\\‘7 / b

eraps A
8. Complete "check your undersfanqu question” #2 on page 232 Check your
answers. = ’

Iy | 7‘ ,’ v
AN v A

\
—_—
/ p

M

"2 J A
. WL
Z_:} 2 -i - Z’I’ ) = 72k - _é-«
3L/ 25 s 5
Homework for tomorrow k'

15
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4.6 - APPLYING THE EXPONENT LAWS p. 237

yeu p- 18 f/Sﬂ’a/wué far3 S

Under the “think” column, individually simplify the expression. When prompted to do so, witha
partner, explain (using words) the process you used. As a class we will share our responses. You can
use this column to jot down additional notes.

Think Explain Share
5 - e ad & expon ety
X Z o X 4 w nn_ Fand :' f‘!‘(};"‘ y i y
X% j"”‘\d V& /}‘q fy)ga
,), u:‘ -—Z e J l/l /\’l L/' C/‘”’ Al
B Xw v o Wi o i 0np
| J& Ao U £ 5 A" Ll(-
A e &
= oG dd Jsobiets
| Rrchins D «dd/1vifres
g don b
J A«?’(
MQ ’\—a&ﬂ"‘\
5 Sk 20 abe ~R
12X_5y2 ’fi ’\*L L
1 -1 _—
2,2 TR V7 po
3X2Y 2 ;V }} "E’!‘n.f[.‘?‘g, C@‘é "‘} ? | r
S - ff)ui'J\/!"’“D

16
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Think

Share

(m4n-6)(m2n3)

17
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Remember the exponent laws:

The Exponent Laws

® ProductLaw: @™ xa"=a"*" OR 5°
e QuotientLaw:a™+a"=a" " oOrR 5=

x5 =522 5

52:53-2: 51

® Power Laws:
I) (am)n = amn
i) (ab)™ = a™b™

m
iii)( %)'“ = Z—m

(5°F = 5°

Try these:
a) 0.33x0.3°

0.%.
)

VN
- /O%l
o2

0 1.45:_1244
-1
- }/"f
—r
M
7~(-1
= }l,{
G
<)Y

b) [(-2 )* P x [(- PP

—

-]
( >

\\\ =
{

:»?

18
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Use the exponent laws to try the following

a) (X3y2)( Xzy"’)

x jg 1
= XY

.-..

c) (1005b§(202b‘2)
1

= 0w ©

9 (< Y)Y )

”\Lﬁ

< A

9"

Homework :

19



